Bisperoxovanadium complex promotes dopamine exocytosis in PC12 cells.
The effects of the peroxovanadium complex potassium bisperoxo(1,10-phenanthroline)-oxovanadate (bpV[phen]) have been studied on dopamine (DA) exocytosis in PC12 cells. Bisperoxo(1,10-phenanthroline)-oxovanadate does not elicit dopamine secretion in PC12 cells. However, treatment of PC12 cells with 30 microM bpV[phen] for 20 min significantly enhances the secretion induced by the Ca(2+)-ionophore A23187. The effects appear to be irreversible, and strikingly different from the transient and suppressing effects of orthovanadate, which, like bpV[phen], is also a protein tyrosine phosphatase inhibitor. Contrastingly, the short-lived peroxovanadates, formed in situ by the addition of hydrogen peroxide and orthovanadate, are relatively ineffective. The Ca(2+) chelating agent EGTA abolishes bpV[phen]-enhanced dopamine release. The extracellular-regulated protein kinases (ERK) and synaptophysin, proteins implicated in exocytosis, are both tyrosine-phosphorylated by bpV[phen] in a dose- and time-dependent manner, with a maximal effect at 30 microM. Pre-treatment of cells with PD98059 significantly reduced dopamine release (P<0.05). These results suggest that this peroxovanadium complex enhances dopamine exocytosis, at least in part, by ERK-mediated signaling pathway and synaptophysin-associated phosphatase(s).